This work is the result of the collaboration between INCAR-CSIC (Spain) and CSIRO Energy (Australia) in the framework of the European Commission FP7 project HiPerCap (High Performance Capture) that started in January 2014. The HiPerCap project aims to develop novel post-combustion CO 2 capture technologies and processes which are environmentally benign and have high potential to lead to breakthroughs in energy consumption and overall cost, involving all main separation technologies for post-combustion CO 2 capture. The present contribution is focused on the adsorption technology by using solid adsorbents to capture CO 2 from the flue gas.
Many adsorbents have been evaluated for post-combustion application: zeolites, activated carbons, calcium oxides, hydrotalcites, MOFs, etc [1] [2] [3] [4] [5] [6] [7] . However, activated carbons due to their low cost and high chemical, thermal and mechanical stabilities are considered to be suitable candidates for use in real coal-fired flue gas streams [5, 8, 9] . The number of potential adsorbents grows ever larger with significant research efforts devoted to developing new adsorbent materials having greatly varying properties, thus making it difficult to compare them for a given application.
The performance of new materials can be evaluated either experimentally in the lab or by means of numerical simulations. In a screening phase a large number of adsorbents should be tested which limits the feasibility of lab-scale experiments. Numerical simulations are easier to perform, but to yield high-quality results a large number of input parameters are required, which have to be acquired by performing extensive experimental measurements. In computational screening adsorbents are generally considered to be perfect models of the material [10] , while the assynthesized materials often present imperfections, which can substantially modify their performance [11] . Thus, it is of importance to seek a simple method for evaluating and comparing materials on the basis of readily available adsorption data.
It is well known that the ideal adsorbent has a high selectivity, a high working capacity, and a low adsorption enthalpy; however, in practice, it is very rare to find a material which combines all of these attributes. Therefore, the selection of the adsorbent(s) will often involve a trade-off among these factors, making comparisons of varied adsorbents even more difficult [12, 13] .
In this work the potential of activated carbons developed by INCAR-CSIC and CSIRO for a postcombustion CO 2 capture process has been explored. Four different classes of porous materials have been selected for comparative analysis. Amongst them, a carbon nanotube composite (CNT), a carbon fiber composite (CFC), and a macadamia nut shell-derived carbon composite (MNS) were fabricated by CSIRO Energy and an almond shell-derived activated carbon (AS) was prepared by INCAR-CSIC.
Pure component adsorption isotherms of CO 2 and N 2 were volumetrically measured at pressures up to 1 bar and different temperatures (0, 25 and 50˚C). The single-component isotherms were correlated using the Toth model. The Ideal Adsorbed Solution Theory (IAST) was applied to predict the binary (CO 2 /N 2 ) adsorption equilibrium. The isosteric heats of adsorption were estimated from the pure component adsorption data by means of Clausius-Clapeyron equation. All of the equilibrium data were integrated in a performance indicator defined so as to evaluate and compare these adsorbents in terms of selectivity, working capacity and adsorption enthalpy under conditions relevant to the specific application [12, 13] .
